Anticodon-anticodon interactions in solution. Studies of the self-association of yeast or Escherichia coli tRNAAsp and of their interactions with Escherichia coli tRNAVal.
The temperature-jump method was used to measure the thermodynamic and kinetic parameters of the yeast tRNAAsp (anticodon GUC) duplex, which involves a U/U mismatch in the middle position of the quasi self-complementary anticodon, and of the yeast tRNAAsp (GUC)-Escherichia coli tRNAVal (GAC) complex, in which the tRNAs have complementary anticodons. The existence of the tRNAAsp duplex involving GUC-GUC interactions as evidenced in the crystal structure has now been demonstrated in solution. However, the value of its association constant (Kass = 10(4)M-1 at 0 degrees C) is characteristic of a rather weak complex, when compared with that between tRNAAsp and tRNAVal (Kass = 4 X 10(6) M-1 at 0 degrees C), the effect being essentially linked to differences in the rate constant for dissociation. tRNAAsp split in the anticodon by T1 ribonuclease gives no relaxation signal, indicating that the effects observed with intact tRNA were entirely due to anticodon interactions. No duplex formation was observed with other tRNAs having quasi self-complementary GNC anticodons (where N is C, A or G), such as E. coli tRNAGly (GCC), E. coli tRNAVal (GAC) or E. coli tRNAAla (GGC). This is compatible with the idea that, probably as in the crystal structure, a short double helix is formed in solution between the two GUC anticodons. Because of steric effects, such a complex formation would be hindered if a cytosine, adenine or guanine residue were located in the middle position of the anticodon. Escherichia coli tRNAAsp possessing a modified G residue, the Q base, at the first position of the anticodon, showed a weaker self-association than yeast tRNAAsp but its complex with E. coli tRNAVal was found to be only 1.5 times less stable than that between yeast tRNAAsp and E. coli tRNAVal. Temperature-jump experiments conducted under conditions mimicking those used for the crystallization of yeast tRNAAsp (in the presence of 1.6 M-ammonium sulphate and 3mM-spermine) revealed an important stabilization of the yeast and E. coli tRNAAsp duplexes or of their complexes with E. coli tRNAVal. The effect is due exclusively to ammonium sulphate; it is entropy driven and its influence is reflected on the association rate constant; no influence on the dissociation rate constant was observed. For all tRNA-tRNA complexes, the melting temperature upon addition of ammonium sulphate was considerably increased. This study permits the definition of solution conditions in which tRNAs with appropriate anticodons exist mainly as anticodon-anticodon dimers.